We used the JC virus genotyping method to investigate the origins of Greenland Inuits. Using polymerase chain reaction, we detected six JC virus isolates in urine samples collected from Inuits in northwestern and southeastern Greenland. Phylogenetic analysis of the complete and partial DNA sequences of these isolates demonstrated that all isolates belonged to the EU-a1/Arc cluster previously identified in native northeastern Siberians (e.g. Chukchis and Koryaks) and Canadian Inuits. This finding suggests a close contact or affinity between Greenland Inuits and other circumarctic populations.
Introduction
The population history of Greenland Inuits has been inferred based on studies using human mitochondrial DNA (mtDNA) and the Y chromosome as markers. The study using mtDNA (Saillard et al., 2000) indicated that Greenland Inuits essentially descend from an ancestral people in Alaska. In contrast, the Y chromosome study (Bosch et al., 2003) suggested a high-level of male-mediated admixture with Scandinavians, although no European mtDNA type was detected in the same Inuit sample (Saillard et al., 2000) . In this study, we used a complementary approach based on the JC virus (JCV) to resolve this issue, as JCV genotyping has recently been established as a novel means of elucidating the origins of various ethnic groups (Yogo et al., 2004) .
Materials and Methods
Urine samples were collected with informed consent from Greenland Inuits aged 40 years or older at Siorapaluk and Kuummiut/Tasiilaq, located in northwestern and southeastern Greenland, respectively. Based on historical records, these sites have not been colonized by Europeans (Bosch et al., 2003) . DNA was extracted from urine, then the 610-bp IG region of the JCV genome was amplified by polymerase chain reaction (PCR) (Kunitake et al., 1995) and the entire viral genome cloned (Sugimoto et al., 2002) . The partial and complete JCV DNAs were sequenced and used to construct neighbor-joining (NJ) phylogenetic trees (Sugimoto et al., 2002) .
Results
We PCR-amplified the IG region in four of the ten and two of the three urine samples collected at Siorapaluk and Kuummiut/Tasiilaq, respectively. The amplified fragments were sequenced, and the determined sequences, together with reference IG sequences, were used to construct an NJ tree. On the resultant tree [the tree is not shown to save space, but an analogous tree can be seen elsewhere (Sugimoto et al., 2002) ], all IG sequences from Greenland Inuits and various sequences from northeastern Siberians (e.g. Koryaks and Chukchis) and Canadian Inuits formed a subcluster within the EU-a cluster.
We then performed a phylogenetic analysis based on complete JCV DNA sequences. Two complete JCV DNA sequences (one each from Siorapaluk and Kuummiut/Tasiilaq), together with 52 complete DNA sequences of Type A JCVs (see Table 1 ), were used to construct an NJ phylogenetic tree (Figure 1 ). The two Greenland isolates, together with three from Koryaks, two from Canadian Inuits, and one from Ainus (Sugimoto et al., 2002; Yogo et al., 2003) , formed a single cluster (designated Arc) within EU-a1, with a high bootstrap probability (99%). Arc isolates from different ethnic groups intermingled among themselves, suggesting the lack of significant evolutionary distinction between Arc isolates derived from different ethnic groups.
Discussion
The present findings suggest a close contact or affinity between Greenland Inuits and other circumarctic populations, such as Canadian Inuits, Koryaks, and Chukchis. 
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